The Late Results of Tuberculosis of the Spine in Children, with Special Reference to Spinal Grafting By D. M. DUNN, F.R.C.S. THE total number of cases under the age of 15, and of which a reasonably satisfactory follow-up is available is 84-not all of these had all their treatment at Black Notley. Four of these cases had demonstrable radiological lesions in two distinct areas of the spine, making the total number of lesions 88. In the tables which follow the number of lesions is considered and not the number of patients. Moreover, a case may occur in both the nongrafted series as a failure of conservative treatment and later in the grafted series.
Fifteen of these cases had spinal fusion of the Albee type but not all were operated upon in this hospital. Some had their graft at the end of the first period of conservative treatment, others only after two, or even three attempts to arrest the disease by recumbency. In some cases an attempt was made to fuse the spinous processes only of the affected vertebra, and in others to include the spinous processes of the bodies above and below the affected area.
In dividing the cases into satisfactory and unsatisfactory results, I have been guided entirely as to whether, after an adequate period of conservative treatment, the patient, having been discharged from hospital as clinically quiescent, had or had not to be readmitted because of further symptoms referable to the spinal lesion.
The degrees of deformity have been assessed in three grades-slight, being those with: from no deformity up to 45 degrees; moderate, being those with from 45 to 90 degrees deformity; and gross, being those with deformity of more than 90 degrees. It will be noticed that the average follow-up period of unsatisfactory results is appreciably longer than the satisfactory results, indicating the late incidence of further activation. Of the cases not grafted, except for one boy who died at the age of about 25 with Parkinson's disease, not one survived beyond the age of 7 and five had died at the age of 4 or sooner. Seven of these cases died of tuberculous meningitis and one of miliary tuberculosis. Two developed the meningitis within three months of operation on a tuberculous focus. Two others died following a mis-diagnosis and failed initial treatment. It seems, therefore, that if the child survives the bacillemic stage of the illness till he is 7 or 8 years old he is unlikely to die as a result of his tuberculosis. Of the three cases which were grafted and later died, one was grafted at the age of 9 and died of pulmonary tuberculosis at the age of 17. Another was grafted at the age of 7, but at about the age of 11 developed a partial paraplegia. This fluctuated considerably in degree, and when he was 14 a costotransversectomy was performed and the vertebral bodies curretted, bone chips from the adjacent rib being packed into the affected region. This child died of tuberculous meningitis about three months later. The third case died at home, aged 19; the cause of death is unrecorded, but she had been discharged three years earlier with an unrelieved paraplegia.
Of the ungrafted cases 29, i.e. 36%, were readmitted, with the following leading symptoms 8 had local reactivation, 8 had increasing deformity, 7 had paraplegia, 3 had sinuses, 2 had abscesses and 1 had urinary tuberculosis. Of the 15 grafted cases 6, or 40%. were readmitted-4 had paraplegia, 3 had increasing deformity, 1 had sinuses and 1 had pulmonary tuberculosis. The rate for readmission and the reason for readmission are similar in the grafted and the ungrafted cases. Moreover, it seems to make little difference whether the graft had been done at the end of the initial treatment or later. Of the 7 cases on which bone grafting was performed at the end of the first period of conservative treatment, 3 were readmitted, of which one later died. Furthermore. it can be shown that of the grafted cases which had a satisfactory result, in several the graft was unsatisfactory from a mechanical point of view; in fact the main function of a posterior bone graft seems to be to ensure that anterior bony fusion does not occur between the bodies, which is the patient's main insurance against reactivation.
Of the 9 cases grafted and appearing in the table as a satisfactory result, in one case the graft was too low and the degree of deformity increased from 50 to about 85 degrees. In another case the graft failed to unite at the upper part of the diseased area and there was some increase of deformity. In a third there was complete failure of the fusion and in a fourth the graft fractured near its upper end. Of the unsatisfactory results following grafts, two had increasing deformity associated with paraplegia since the graft, and a third had increasing deformity and abscess formation. Unsatisfactory4-0 4.6 2-5 It will be seen that the average number of bodies affected is very little greater in the grafted than in the ungrafted series. In other words, the poor results of grafting cannot be explained adequately by saying that the worst cases only were grafted.
SUMMARY
There is no evidence here that spine grafting in children reduces the mortality or the incidence of readmission because of complications or later reactivation, nor does it control the development of a kyphosis. Though the number of cases is few, it does suggest that grafting prevents the formation of anterior bony fusion between the vertebral bodies. What then is needed-bigger and better grafts? It seems that this would be more likely to keep the disease in the bodies active rather than preserve its quiescence. Or should the operation be directed against the disease focus in the bodies in an attempt to eradicate the caseous material and sequestrated bone and replace it with cancellous bone chips? Obviously there is a greater operative risk with this type of operation than with the Albee grafts, though this could be lessened by making use of bone from a bone bank. Moreover there seems to be a very definite risk of tuberculous meningitis following a direct approach to the bodies, which must necessarily cut across the perivertebral plexus of veins; there is aiso some risk of tuberculous pleurisy. Can we yet say that the streptomycin treatment of meningitis is sufficiently satisfactory to justify the risk? Until this is so, the indication is for earlier diagnosis and immobilization until the bacillkmic stage of the disease is over and the refraining from a posterior graft which is all too likely to prevent anterior consolidation of the bodies. 
